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Applicant 



Paul Mantey et al . 
10/662, 034 



Serial No 
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September 12, 2006 



For : 



Communications Bus Transceiver 



Examiner : 



Matthew D. Spittle 



Art Dni-: 
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RULE 131 DECLARATION 



I, Michael D. Young, do hereby declare that: 

1. I air. Michael D. Young. I am an inventor of the subject 
matter claimed in the above-referenced patent application. I am, 
and at all relevant times have been, an employee of Hewlett Packard 
Company, to which I have assigned all right, title, and interest in 
the subject matter of the above-referenced patent application.- 

2. Before September 9, 20C3, I and the other named inventors 
of the above-referenced patent application actually reduced to 
practice, in the United Stages, a system which implemented all of 
the limitations of the claims of the above-referenced patent 
application, as those claims were presented on June 21, 2007. 

3. More specifically, before September 9, 2003, I and the 
orher inventors of the above-referenced patent application reduced 
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to practice the Manageability Communications Bus shipped in the 2 nd 
generation Hewlert Packard Keystone and Matterhorn systems, known 
publicly as the rx8620, rx7620, rp8420, and rp7420 systems. The 
Manageability Communications Bus, embodiments of which are described 
in this patent application, improved che efficiency of the I 2 C 
communication protocol, allowing greater bandwidth of communication 
between cell controllers and the system controller, and improving 
firmware updace times within the system. This system included at 
least the features described in the attached signed and witnessed 
Invention Disclosure document. 

4. Certain dates have been redacted from the attached 
Invention Disclosure document. All of the redacted dates are 
earlier than September 9, 2003. 
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I further declare under penalty of perjury pursuant to the laws 
of the United States of America that the foregoing is true and 
correct, ar.d that this declaration was executed by me on 

Ak^g^ 20 07r in the city of fi^-T Coc^(^ 
state of (jSU><Mtf<D . 




Michael D. Young (Declarant) 
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INVENTION DISCLOSURE 



PAGE' Of OF 
ATTQRNEV 



is to foe H 
0 :he Gov 



s COMPANY CONFIDENTIAL and may not be disclosed ic ofnere w 



Descriptive Title of invantion: Method and Apparatus for an I2C Bus Transceiver' with flFOs, automatic retry, byte timers, fair arbitration, 
and automatic, programmable CRC generation. 



Name of Project; ROMg-X 



Product Nam? or N n .er '8420 (Follow on to RP84O0! . 



Was a description of the indention published, orara you planning ta publish? if so, Ibe datef,s) and piiblieaiionis}; 
Wo 

Was a product including the invention announced, offered for sals, sold, oris such activity proposed? If so, the datejs) and locators]: 

m. 

• 1 si,. n 1 1 ' Jt jj to eiiyona outside of HP. orvaH such disclosure rjacur?'lf so, medate(s) and name£s): 

No. 



a Hi we i.11 esc-jbaC r I n b K*#,.etc.) 

Yes - VeriJog files and Word specification documents; 



Was Hie iver; iii bui t -.1 testsd ' If so the csre 
Yes - Devei opment is underway 



Description at Invention: fiees?* < est t ' 1 * 73(pas ffte joftow ' ' « " ' ' r 

A. De n'piipnoit 1 L L r « t f r t k. Stirling ( ir js s ) c 

r/ap? s fl vcha 1 f 1 : - 1 

S, Advantages of he it iti ' >. ' < -«;n donah io 
C, Problems solved by the invention. 

r Pfi^sojutionsand »r r , 11 V t i n 't 1jf f c < I h p atents etc.). 



Sim l I 1 ,(r t t> c - i n i n r n i < I V, i 1 i 



n this date: [ February 1'. 2003 
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rata j. ivsiroay 
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^ - - ~ 


Teinet Mafeiop 


Entity S Lac- NafflG. 


00592064 


Mttee D. Young 




r-^ST SSS-4763 MS 2U-BS 


4QNS-FSTL 


Frnr-'V'-pp Wo 
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+ "" ■ Telnet tviaiistop 


EntttyS Ui> Ka-x 


00244.-^73 


l-r IC r, M; z-,.' ,•.'-! 




BSB-62S1 MS3U-B5 


4QNS-FSTL 


employes No. 


Name 


Signature 


Telnet MaiSstop 


Ertily 8 Lab Name 



Employee Wo Name I Signature Telnet Maiistop Entfiy % Lab Name 
(tfmom 'haiticx ,n>/$r,t arz «,cUitie ac'<i lir. _ . n, :otner copy of Ibis form and attest, to fhfc documen ff 

~ : j — Z ; , ; 
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te schemafc, block, & timing diagrams; drawings; jamptes. 


B. 






C. 


Probtems solved by the invention. 




D. 
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A) Desc if i! ' - j f- ' i 3 >° i t 11 iic»..k. a (suing 

J'WJTJR 1 - I r , ' i I , . 1 ■ L> 

'an i * c i i ' • f i ' 1 

c isedTWSI 

'(Two Wire Sens! Interface, e.g. I2C) roastKrHawww as shewn in the diagram. 
Sending Massages; 

r nesseg wocessor writes tedsstinaCon acd ~ • > " ' 1 J ; 1 

data to She send FIFO. The tjroesssar rowst write ia^nmim cf are by-e "0 the swwl s FO before wri-int: the 
message length registers. The process as Wiling ISie message length register inrjiates ihe IransniissierL The 

sla m line stohe he* >"> si xJdress r ri tf - 1r t riat , ntcthemas r/siave core nSinifeSi 
a command to the core to serwJO lata fayl ctnecestto astMress ~iM r « 1 oaEroes t .oadtre 
complete message. into ihe FIFO [foe FIFO provides 3 taw-water mark to indicate to the processor that it could 
i-eptm-prf ^ without steJin he transmission bus). Onca-fce message tea been compteteh nt the end 
ms i - i i i - ! t - t i > i r t i«; jmorCRC /ts. 

i en, |i =r fine > , .i , T> s iingn = - n J i , ;c«s (or error) to toe 
processor indicating that the message was scccassru ly IrKismiRed and mat she ;t-rd sum oi SRC b/tc matched 
the expected value. This interface, from the said state machine to She processor, is wnpiemented via interrupts, 
r p l nl 1 r re jo srs 

Automatic Retry; 

r n J i si a bet ill i c hittfesrot 

i ! i ' i i , 1 iii ' il rat I 

fl'ci$i> hi f 1 i -Ir* r j - ,1. r> 0 'i r * , 1 ' > -d ffi the register set, 

h t c l .rrfdfcrthis 



Fair Arfeitraion; 

r prcict r I 33 I r i r pi ^ s e I > I S:ihs 111 

i i f„s Thd' i» .l io. | kefy'tNt several different masters will have pitting messages in their queue 
iurnej sh? r*> whrdi anoife device wns the bus Dnce >t I . < - r. ' 1 aotiorMhs otter 

iss I 'it- Du.s a; »se s>t it,e >ame t-ne. and Wiafe the r t'araacsi al Hie s#rw time Th&bji. 
ending to the fc^est address, c first I i J i .tit II at*a> nfoelw 
II is possible; Iherefore, for bus masters to never gain access to the bus due to their f ri < , - » h ' 
tme h 'I ! es i > « > frs< > robin ion (acidi.-g s 
i i ii r- v i ty I j c -». rhe, ' u -> 1 F i 

Receiving Messages, 

t - r i i if" < i » i ii J ' " 1 

• i - , e an r iveFlFO There machine coni:nue respcrwfin 

TWacora.mavii ji f 'i r - - ] it into It i "IFOunittf u 1 1>3 message is 
si } p i r- - c i j? i f ar^-nai^ mcf thei! a fi ns* both 

trigger inctependerj! intefrupls to the proisssor Indicailng, a ftil-status in the FIFO. Once the entire massage has 
i r bus. the mast r sceive core then 

- 5 bade across 1 ' checKstmort i > 

- 1 ii i. i i r - km! !) is case r 

that |hs checksum or CRC byte atv.«a^ be 0x00. Upon completion cf the transaction, the receive message 

i 1 , ' r r } t -it V > Il 

itecxsan =tCwa j r i ^ f message 



in the awn that a bus master or sfaire locks up the J2C bus, a byte-timer watch-dog iig> rum itnplemenkso to 
to ci I ii',. '\ i r i *« > ' < 

rastimce. if a host processor were to crash befiws it was able & seryice a receiye fntenrupt Wicating Stat the 
receive- FIFO was getting fulf. then th* FIFO would antim to fill, snti upon Piling the FIFO, the receive machine 
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r si ta ihe I2C bus ui j FIFO was em ore 6 • tten oil hisste) 

couid last irdefMsiy uniass a byte timer was Implemented. Byte timers in each core thai attached to the. bis 
would trigger a; roi jMy t same lime r 'I uharFiFC pend The> .'ould also signal to 

ihf f i j ^nt l i ^ mecut e 1 * i sl or She 1 e ailed v tot ( t 

«fee Wis timeout event. However, tie receive FIFO attached to fas machine % w.i be I ushed, and trie transaction 
would tie*- itself. 

FaiiK- j D-ocessor detection mechanism: 

ir escena 1 which host prcct i i 1 ln r difficult subsequent messages 
written to this device voutfcsu • y< vx, to to re i 'ert-a sUeoSie wl i* 
,c i 1 i ; :! tiii sends to h r>"i>r fait ' es cause re eat r e irracu j and t i fete, thh kvi« 

i f h i *< f i v - i d(di-'|eastowhy 

h p i ticuler <i i had < • d 

MCE ito< E st c:- a feted pi ro i , i it I v Jc one. or 

both of the following: 

a) Attempt tone sen - processor and bring it tack from a crashed state A signal could brought 
out of the IWCB madime that when wired to the processors watchdog conlrpBsr would causes 
processor hard r^si o occur in t « : ,r ementfonet s« ui ff i»t ! d'oi ngba k hehos" 
processor jhen tie other WCS mach vou j attempt the second opfan. 

h) Enable a direct connection between the slaw I2C device h the masierMase-core and (he processor 
send a in get ! " h 1 > > this particular c'evice 

The other dpj i s ecu! ' H „:cess the tailed processor bus via the I2C bus ant! attempt to diagnose 
the mechanism that caused the processors' failure. This would greatly benefit the system designers in 
febu:_;< -.r ar * ,'s:&m failures. 



B.i Advantages of the invention war what has taen done before. 

i i i \ ~ i i i j. malic retry and 

fair arbitration i j h ail i 1 -itur ! 

a The Send and Receive FIFOs reduce the Interrupt latency on the bus. They effectively hide the 
roa i j ii >> > r i r c r , , , ^ t j ive'i and !c . 
wafer (fci send) ma ks.' t 

b, MulfJ-master support increases the bandwidth of the bus since the devices do not have ic rea.«st 
n-. 0'ii " * asvr it rfs 1 r J < - r r> i , < , i r ,r r ' = i - 
cf the busto determine if it has ssfoo arbitration. 

c. Automatic retry capability allows for a master with 3 pending transaction to automatically re- 

rbrm'^fV I l ; i r - i i • I «,r. j , a transaction. 

c !*p t em m"Slti* 1 i n i M ' ' i 

the iQivesttergat address (or if the lajiget addresses are Sesame, he device which sends Irs first 
unique low riasa bit) wins the bus. 

ecksanrerCRCgeneratii fecssp soroverh sage! i 

C) Problems solvit by Ihia invention. 

I'm n >nfon allowed fc a SCbuafcccci ts it near pea'^ bai d.vi( tti eS r na ing n r 1 . upi-on-byte 
ianar,-^- iTcgft ne iddiiion or FIFOs ,v:.:;; oy scparaiiny «se send so.i receiua 3u r ; E '3 nto scr,ara;e . s:a:a- 
machiie oofitrolted snlffes. 
b- rioen-i'tenfr m r <j ] r»c cixicyt (boc'ing : to gain auce lii 

. i- ■ - ng a la arbiira >n. 

c. The need for a higher speed link beiween !he manageability processor and the four cell processors was met 
• !r "ir tin h ill , S 'i t i ♦ r tLsb^td dlh 

r ,! r , [-, -,i - 's tonofogy). 



Di , jisa wa'pgb ! 9 pias of ooduct liferal h -i \ rent 

elcj 
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a. adettw -*i--efcu5pra SMBu potted null > c m ,1-1 

moretL- i J " 1 r 1 Fair 

a, j' r i. , ~< j > t i ~> !h r i- > 1 n' ' r, J - r - =e ™1j ne latencies within 

ihS OTE>Ce5SOf . 

L tntarfupt-on-ttyie mechartissri m i ba e-^by'f nstn br muts'-fill ror 

thef^ngsnf I stintarrupi ne» ■* r ■ intemipl Id 

a i l n i n ! i rvpi II upt ip 1 " ! 

byte into Ste transmit t f-r. At 100 kH; t - traisrnis* jr. cf ) re r-,: - ta?.e$ -1C-3 
The typical tmerrupt service time of 3 microcontroller In this application can vary from -75 
- -150 usee for l< m depc ii upo fern » a ns) "i j c '< nleMipt overhead 
; jOj ?j o if >\ ! >t o j hi t - v J r d 3d ii'r,Hrbi;sfiasa 
theoretical pes* 'j.- - '< KB/sec. Ihis tpj latency i facss Ihs theofefical 
bandwidth of the bus ^approximately 4 - 5.7 KB'seC 
ii. While the rarjdomnes? v Hie delay n tne rteiupfresf o se urns toss allow, satsscaly, 
feraB5pioc8sso b.< fhe bus h a fair manner, the vnail period for the 6us to 
become Free is unreasonably long, 
h. IT 1! s eff wsl «isme t i hi barU 

but these protocols have genersily more expensive IP dr routing fabrics (require 1he use of 
rnaynefe l.'jt> xpensive mpllca tf-^srs. ste.) 
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